IN this paper I am afraid that I shall not say much about modern physiotherapy generally that is not already known to you, but I thought that a subject with which you might perhaps be less familiar would be the use of X-rays in the treatment of rheumatic disease, a therapeutic method of which in recent years I have had a fair experience.
Physical forms of treatment, like other therapeutic measures, have their definite indications. As in all other therapies, the prescription of physical measures must come as the logical sequence of the diagnostic and patho-physiological investigation of the case. There must be definite reasons why the one or the other form of physical treatment is prescribed.
I believe that people often employ these methods on their own account not only in unsuitable cases but also in an entirely unsuitable manner. One often hears a patient say: "I am going to cure myself by natural means." Yet only a practitioner with special knowledge can decide whether the disease is of a nature or in a stage that calls for physiotherapy at all, and, if so, of what kind. It is only practitioners with such special knowledge that are able subsequently during the treatment to estimate the patient's reaction to the treatment and proceed with it accordingly.
One criterion of a skilful therapeutist is that he is able to individualize the treatment. In chronic polyarthritis, for instance, it behoves us not infrequently to stretch the individualization even to that of joints. It may happen that in one and the same patient one joint may need treatment by orthopcedic measures, another by joint movements only, and a third may have to be treated by fixation, heat or perhaps X-rays. To obtain any result requires a specialized knowledge of the different physical methods.
In proceeding to deal with the special forms of physical therapy I will begin with massage, re-educative exercises, and mechanotherapy.
Massage.-I do not consider that massage holds the central position in physiotherapy still claimed for it by many workers. Massage is of great importance, for instance, in surgery, in the after-treatment of fractures; in neurology, for the treatment of flaccid peripheral paresis, and also in certain internal conditions-for combating, for example, certain circulatory disturbances, chronic constipation, etc., and in cases of myalgia. Yet I find that some forms of myalgia, especially if acute or if the patient is nervous, react badly to massage, and in neuralgia we commonly find that massage, at least of the heavier kind, obviously aggravates the trouble. In acute stages of sciatica and brachial neuralgia I nowadays never prtescribe massage. MAY-PHYS. MED. 1 If we turn to the large group of chronic arthritis I believe massage has been, and in some places still is, over-rated. I admit that massage may be of value in some cases of chronic polyarthritis, particularly when there is a question of getting rid of remaining exudates and capsular thickenings, or to counteract muscular contractures and tendon shortenings. But the great importance of massage for restoring the muscular atrophy in arthritis has been greatly over-rated. It is to my mind useless trying to influence by massage atrophic muscles belonging to or situated near an ankylosed joint (e.g., in periarthritis of the shoulder-joint). As long as the joint is immobile the musculature will not regain its strength, no matter for how long massage is applied. And even if the joint is not ankylosed, it is not much use giving massage to the muscles so long as an arthritic process is going on in the joint. The muscular atrophy in arthritis is not exclusively or even mainly an inactivity atrophy but is also a reflex atrophy. It is only with the recovery of the arthritic process and when it is possible again to use the joint that the musculature is able to regain its strength, and then it does so-with or without massage-because the function of the joint is restored.
To restore the function of the joint is the most important task in all treatment of arthritis and from the first day the main question is to save it. It is important to have clear ideas about the three different clinical types into which changes in the joint in the later stages of arthritis can be divided, exudation in the joint, destruction of cartilage, and ankylosis, the last-in the majority of joints-being the most deleterious to the function.
Prevention of faulty positions and ankylosis is therefore our most important task in the treatment of arthritis. In tuberculous and septic arthritis it is often impossible to prevent ankylosis, and then one has to be content with securing ankylosis in the most favourable position.
Massage is of relatively little value to maintain the function of the joint and prevent malpositions. More important is treatment by movement, i.e., by reeducation of the function. If a joint is kept absolutely at rest for a long time, not only does the vitality of the cartilage suffer, but shrinkage of the joint capsule of the periarticular tissues, adjacent tendons, and muscular attachments takes place. It is therefore of the greatest importance in all cases of arthritis, even when acute, to secure from the outset variation in the position of the joint in the course of the day.
One of the most important factors for successful treatment of arthritis is that the doctor either should himself practise minor orthopedics-i.e., the use of splints, extension appliances, and in later stages of the condition forcible corrections in plaster -or at least understand the orthopsedic principles of the treatment and the possibility of consulting an orthopedic expert.' The more specialized orthopedic appliances, leather knee-caps, corsets, etc., should be used in many more cases of arthritis and often much earlier than is usual at present. How efficacious, for example, the treatment by corsets is in certain protracted cases of lumbago and sciatica associated with back-muscle insufficiency is probably known to everybodv. Treatment by movement-active and passive-is exceedingly important in arthritis, If there is the least risk of ankylosis one should proceed with movements, even in acute cases, as far as the pain permits. Naturally in such cases the movements should be given only for a short time every day, and always in a manner to avoid weight-bearing (knees, ankle-joints). Lately, if there has been a tendency to ankylosis, I have employed movements, active as well as passive, in fairly acute cases, even with patients in bed with a rather high temperature, and of such procedure I have had favourable experience. Elbow-joints and fingers particularly must be treated by movements at an early stage, as it is difficult to apply corrective splints. 1 Vincent Coates in the excellent account of the functional treatment of joints in his " Rheumatoid Arthritis and its Treatment " puts forth principles which are in complete accord with those I have for long entertained and practised. Treatment by movement often can and should be used in the early stages of arthritis, but it is of no less importance in the later stages. Often patients with severe rheumatoid arthritis who have been unable to move about for years may soon get rid of their pains sufficiently to allow their joints to be used, even if there is considerable destruction of cartilage, so long as they are not ankylosed. Therefore, one should try to keep the joints mobile as long as possible by active and passive movements, manual and mechanical treatment by movement extension apparatus, forcible corrections in plaster-preferably without anwsthesia-orthopedic appliances and operations, etc.
It is of importance that practitioners, and through them medical gymnasts and masseurs, should realize that in chronic articular rheumatism their prime efforts should be directed to movement and re-education. Treatment by baths.-In the first place, bearing in mind the eminent importance of movement for retaining the function of the joints, no small share of the therapeutic value of baths for chronic arthritis is due to the greater care with which the patient himself can actively move his joints while in the water.
A modern physiotherapeutic department should therefore be provided, not only with devices for conveying the patient in and out of a small plunge-bath, but also with baths provided with banisters for walking exercises.
In Sweden we have the "mud-massage-bath," in which the mud is powerfully rubbed-in all over the body by two masseurs and then washed off by a showeror immersion-bath. I should emphasize that in bath treatment, individualization is perhaps more important than in any other form of physiotherapy. Patients react quite differently, even if suffering from the same disease. Constitutional factors and the reaction of the nervous system mean a great deal here, hence it is most unsuitable to prescribe baths by rule-of-thumb. It is a condition similar to protein-shock therapy and many authors hold that at any rate part of the effect of baths would be explained as " shock-therapy."
One form of bath from which I have seen much benefit is the prolonged immersion bath. I began to employ these a few years ago for severe cases of lumbago and sciatica, reasoning that if the patient is kept lying in a bath for several hours, it should, by virtue of its thermal-as well as by its mechanical-effects, relax the muscular spasms which are an essential feature in cases of severe myalgia. I generally order the bath at a temperature at which the patient just avoids feeling cold, 36°-37°C . Warmer baths are too fatiguing when prolonged, as is required in these cases. I begin with a half-hour bath, and then increase the time gradually to 1 to IJ hoursexceptionally, 2 hours. I have often seen a striking effect from these baths and now make frequent use of them.
Among the many thermal treatments in use I would mention a bath used since ancient times by the peasants in Sweden and Finland as a cleansing bath-the " badstun" (bath-hut); this was described by Professor Yrjo Kajava in the Archives of Medical Hydrology, 1928, iii, 110 . It is a powerful steam-bath in which the patient stays for 10 to 15 minutes in a room heated to about 600 C. and filled with steam. Although originally used as a cleansing bath, the bath-hut undoubtedly has a good therapeutic effect in certain forms of arthritis due to disturbances in the metabolism, and also in some cases of painful panniculitis. Local treatment by heat has an exceedingly wide usefulness, and the devices for producing the heat are innumerable. Radiant heat from electric bulbs or hot packs with different-dry, semi-fluid, or fluid-substances are most generally used nowadays. Hot packs.-I have had most experience of mud, fango and paraffin. Generally I do not begin with such packs in cases of acute rheumatic fever or rheumatoid arthritis with fever, until the temperature and, above all, the sedimentation rate, have begun to approach normal. I have seen some effect from paraffin treatment which, however, MAY-PHYS. MED. 2 * 28 I use in somewhat different forms from those which I have seen in England. I use paraffin heated to 550 C. and poured into large bags of water-proof "Zellstoff," which surround the joint to be treated. The bags can be had in three different forms: stocking-shaped for the foot, tubular for the knee and "thumb-gloves" for the hands. The ends of the bags are closed and fastened securely round the extremity by means of a rubber band. The warm fluid paraffin is poured through a screw lid until the bag is well filled without being verv tense. The bags hold from 1 to 1J kilogram of paraffin. An oil-cloth is then wrapped round and the patient has to lie or sit with his "dressing" for 11 hours-i.e., until the paraffin solidifies. The bag with the paraffin is then easily removed; the bag is discarded but the paraffin can, of course, be used many times over. The advantage of this treatment is that the patient can lie down or sit comfortably in any position he likes and that the treatment can be carried out anywhere, even in the patient's home.
From packs, both mud and fango as well as paraffin, it seems to me that most benefit is obtained in cases of protracted capsular swelling and chronic exudates into the joints. The weight of the pack may help here through its compressing effect. Moreover, it would seem as if moist heat sometimes has a more absorbent effect on the swelling than dry heat has, and causes greater relaxation in contractures of soft parts. I also think that packs as well as radiant heat are in this respect much superior to diathermy. I cannot say that I have had a happy experience of diathermy in the treatment of either inflammatory arthritis or neuralgia. I find that painful joints are often aggravated by diathermy, and that it is rare that inflammatory swellings improve in infective cases. Better results are obtained in osteoarthritis, but it must be pointed out that oorrect technique is exceedingly important with regard to strength of current, size of electrodes, and-above all-their application. Acute and intense neuralgia can scarcely ever tolerate diathermy. I have had relatively the best results with diathermy in osteoarthritis deformans of the knee and hip-joints. The pains in these forms of arthritis are largely due to the accompanying muscular contractures associated with hyperfunction; they therefore yield best to treatment directed towards arresting the muscular contractures, e.g., rest in bed or bandages (especially in spondylosis deformans), careful massage, and movements without weighting the joint.
Apart from diathermy, four w%ell-known forms of electrotherapy deserve use: faradization, the galvanic current, the high-frequency alternating current, and some forms of sinusoidal current.
A few words, however, may be said about the sinusoidal current. The usual sineshaped alternating current is not without danger, especially for the heart, owing to its inconstant periodicity. A Swedish engineer, E. Waldner, has, however, devised an apparatus which, connected to the direct or alternating mains, gives a low-frequencysinusoidal alternating current with a constant periodicity, interrupted by no-current phases of the same length as one of the sine-phases. This current, called after the inventor, the " E. W. Current," has proved, on exacting experiments, to be absolutely harmless. I have tested it for nearly two years on a total of about 200 patients mostly suffering from myalgia and neuralgia but also from arthritis and headache, pains in suppurating sinuses, etc. The current has produced an immediate analgesic effect, particularly in myalgia and neuralgia. I also think I am right in saying that it shortens and mitigates the course of disease in these conditions. On the other hand, I have observed no obvious effect upon the arthritic process. In brief, this form of electrotherapy is at least as useful as diathermy, indeed even more so. The.
apparatus is easier to manage, less dangerous and cheaper than the diathermy apparatus and the patients prefer it. The apparatus is called " Elektro-Energon and is manufactured by the A.B. " Durgo," of Stockholm.
Radiotherapy.-The substitutes for sunlight-the mercury-quartz lamp and the carbon arc-lamp-have long been in use. They have been advertised and irresponsibly pushed in the market; in consequence the general public imagines that sunlight treatment is good for almost any disease. Besides its clear indications-glandular and surgical tuberculosis, certain skin diseases, post-infectious anaemia and convalescent conditions-it seems to me that treatment by the quartzor carbon arc-lamp is of decided benefit in certain protracted cases of chronic arthritis of infectious origin where reduced body-weight, ancemia, subfebrility and somewhat raised sedimentation rate point to some chronic infection.
Whether there is any difference in the therapeutic effect of the quartz-and the carbon arc-lamp (on general irradiation) has yet to be settled. The carbon arc is more expensive, takes more room, and is more troublesome to manage.
I have tested the Solarca-lamp in my hospital for twelve months and I am much pleased with it. Its effect is at least as good as that of the mercury-quartz-lamp; whether it can replace the carbon arc-as intended-at least for generalized irradiation, it is as yet too early to say.
Light therapy, from having been almost entirely empirical, has been raised to another plane through research, especially with regard to the selective biological effect of light of different wave-lengths. It is not unlikely that various kinds of monochromatic light may come to play some part in therapeutics.
Radium and X-rays.-The second large group of radiotherapy comprises radium and X-rays. I have little experience with radium, at any rate regarding its use percutaneously, in radio-active mud, "radium-pads," and so on. From my limited experience I am not convinced that radium whether for external or internal use has any unequivocal effect, at any rate in chronic arthritis of infectious origin and chronic myalgia.
X-ray treatment of neuralgia and arthritis is not new; as early as 1897 X-ray treatment was used for trigeminal neuralgia (by Gocht), and in the same year for polyarthritis (by Sokelow and a Swedish worker, Thor Stenbeck). For sciatica X-ray treatment does not seem to have come into use until 1907 (Freund).
With regard to arthritis, the fullest statistics have been published by Staunig, 1925 (400 cases), Kraus, 1927 (285 cases), Kahlmeter, 1929 (94 cases), 1930 (155 cases), 1931 (200 cases), and Renck 1929 (294 cases). The respective authors have, as a rule, considered the results very encouraging, and X-ray treatment been deemed of value in nearly every form of acute and chronic arthritis. It is suggestive that radiologists who have published their experiences are enthusiastic about it, and several maintain that there are few fields in X-ray therapy in which the results are so reliable and satisfactory as they are in arthritis (Staunig). At present I have at my disposal a material of rheumatic cases treated by X-rays, comprising about 300 cases of arthritis, 120 cases of peritendinitis, and 150 cases of neuralgia. My continued experience is encouraging, and has caused me to make increasing use of X-ray treatment in these forms of disease.
The mode of action of the X-rays in these conditions still remains exceedingly obscure. In the case of neuralgia investigation is greatly handicapped by our limited knowledge of the etiology and pathogenesis of this condition. In the probably fairly small group of neuralgias caused by inflammatory processes in the vertebral articulations, in the soft parts within the intervertebral foramina or round the funiculi-the "n6vralgies radiculaires " or "funiculaires" of the French-the treatment may influence the inflammatory process itself, in the first place by retrogression of young cell elements. In arthritis the effect of X-rays can probably thus be best explained, but in most cases of neuralgia there are not likely to be any inflammatory processes, whether in the tissues mentioned or in the nerve or its sheath.
There is, again, the view that X-ray irradiation would have a "retuning" or "stimulating " effect, thus being similar to protein-shock therapy. An argument against this is, however, that it is exceedingly rare to find any exacerbation of local symptoms, or any signs of a generalized effect in connection with the irradiation. Further, there is the possibility of influence upon the vasomotor conditions around the nerve roots. At present, however, one must be content with the fact that its analgesic effect is obvious in very many cases.
That X-ray irradiation has a generally analgesic effect we know from other fields of X-ray treatment, e.g., from the irradiation of malignant tumour metastases in the spine. But that its effect is not merely anesthetic is clearly evident in the treatment of arthritis. Here also the earliest and most obvious effect is amelioration of pain, but in addition we often find an obvious reduction of any capsular swelling, and sometimes also a diminished exudate in the joint; this results in greater mobility, less painful movements and greater excursion, perhaps the most important effect of the X-ray treatment, at any rate for the further course of the arthritis. These effects are not noticed until two or three weeks after the commencement of treatment; sometimes, however, the analgesic effect becomes evident in a few days; moreover it is clear that the effect of the treatment is lasting. It is not unusual for the improvement, with regard to pains, swelling, and mobility, to continue for several months.
In judging the immediate results of X-ray treatment in neuralgia and arthritis, we meet great difficulties; not only has one largely to rely on the patient's own statements, but also many patients have been having other treatments simultaneously with the X-rays, and there may also be spontaneous improvements. As already mentioned, however, in arthritis one may often also notice improvement in the local condition. Moreover, not a few of my patients have been treated by X-rays exclusively. The possibility of spontaneous improvement cannot always be excluded, but often patients who have previously had all kinds of treatment with no benefit, volunteer the statement that it was only after X-ray treatment that they noticed decided improvement.
The arthritic cases in my material differ widely; even cases in the same clinical group represent different stages of the disease, from the clinical as well as the pathological point of view. In my classification I use a simple method, mainly following that adopted by the British Ministry of Health and by "La Ligue contre le Rhumatisme." Although our therapeutic technique in cases of arthritis agrees in the main with that used in most places at present, we have introduced important modifications.
In acute arthritis of gonorrhceal, septic, or rheumatoid aetiology we have employed during the past twelve months a dosage elaborated by our present radiological expert, Dr. Nils Westermark; it differs from that usually employed in that he uses the same technique as in other septic conditions, i.e., small absorption doses, usually with a copper filter. Over an area of the joint we have been giving as a first application 1/10-1/8 S.E.D. with a 0 5 mm. copper filter + 1 mm. aluminium.
The distance has been determined according to the depth required for the treatment and the size of the field to be treated. The distance has varied between 30 and 50 cm. After two or three days this dose is repeated over another area of the Joint and after an equal interval a similar dose is given to a third area or perhaps again to the first. Should the symptoms rapidly disappear further treatment is postponed; if not, the treatment is repeated at intervals of two or three days, yet at most until 40 to 50% of 1 S.E.D. has been given to each field. If the arthritis has not fully recovered by that time, or if the process exacerbates, a similar therapeutic series is again given after about six weeks. These series mav be continued according to the condition of the skin; generally no skin pigmentation whatever results. In acute cases, however, three series at most are, as a rule, required-generally only one or two series. In " subacute" rheumatoid arthritis (with less fever and of a more insidious onset) a similar technique is used, usually with somewhat larger doses, W to s S.E.D.
An aluminium filter is used for the small joints and a copper filter for the large ones. The aggregate dose in each series is at most 50% of 1 S.E.D. If needed, new series are given at 6 to 8 weeks interval unless changes take place in the skin-an unusual happening with these doses.
In chronic rheumatoid arthritis and in osteoarthritis Westermark employs larger doses, generally X to + S.E.D. to each therapeutic field, with a few days between each application. A copper filter is used for the larger joints and an aluminium filter for the smaller. The series is repeated after 6-or 8 weeks. In the chronic cases in which these larger doses are used we do not give more than three series at the most.
Our previous Roentgen specialist, Dr. A. Akerlund, who has treated the greater proportion of my case material (1926 ( -June 1, 1930 employed the same technique for the chronic arthritic csses as Dr. Westermark, but gave the same doses also for the acute cases. The former therefore used fewer but larger doses, the latter more but smaller. I cannot say that I have noticed any decided difference in the therapeutic effect between these two methods, nor did I find any damage to the skin caused by Akerlund's larger dose. It would seem, however, that to use smaller and more frequent doses would be more cautious and more biological in acute cases, wherefore this method is probably to be recommended in these cases, more so as the results in the more acute cases of rheumatoid arthritis and gonorrhceal and gouty arthritis seem slightly better.
For the smaller joints, the therapeutic fields have as a rule been two: dorsal and volar. The fields have extended over the whole joint, including its whole width, in fingerand toe-joints, the whole hand and foot respectively. With the larger joints, the fields have been three or four in front, behind, without, and for the knees within.
Peritendinitis.-This has been treated somewhat similarly to arthritis. In acute cases we give small and frequent doses of 1 to S S.E.D. at 30 to 40 cm. This dose is repeated over different fields at two-day intervals, altogether, at most, 40 to 50% of 1 S.E.D. A fresh series is given, if necessary, in from 4 to 6 weeks; however, this is rarely the case in acute peritendinitis. Chronic cases of peritendinitis have been given W to i S.E.D., distributed over two or three applications and in addition one or two such series at intervals of 4-6-8 weeks.
Neuralgia.-In brachial neuralgia, sciatica and trigeminal neuralgia we give, in acute cases in severe pain, first an " absorption dose," Ato -& S.E.D. with Cu-filter to the plexus or the root area. This is repeated every third day until at most 50% S.E.D. has been given. In chronic neuralgia, i S.E.D. is given to the "root area " two or three times, at an interval of two days. According to requirements, one or two further such series are given at intervals of from 6 to 8 weeks.
Lumbago.-In lumbago the dosage used is similar to that in neuralgia, according to whethar it is an acute or a chronic form. The material includes different forms of arthritis and "peritendinitis" besides myalgia and neuralgia.
For each group I state the percentage of " good," "middling " and " bad" results. The result has been considered " good " when the cases have got rid of their svmptoms or nearly so, in arthritic cases when pains on movement have disappeared, mobility become normal and capsular thickening entirely or almost disappeared. As " middling " results have been reckoned arthritic cases in which the pains on movement and capsular thickening have diminished and where the mobiljty has become greater but not normal. As " bad " results have been reckoned those in which no effect or only a brief effect of the treatment has been noticeable.
Such a classification has the disadvantage of being subjectively coloured but I have tried to make it as critical as possible, and I think the material is large enough to warrant some conclusions being drawn from the table. I wish to stress the fact that we are concerned here with the primary results as they appear a few weeks or months after the X-ray treatment. As to their duration we know nothing yet. I have made no after-examinations because only in a few cases has enough time elapsed since the treatment.
Referring to the table we find that the first-and largest-group is made up of 180 cases of rheumatoid arthritis with 458 treated joints; this group includes all subacute, subchronic and chronic cases of polyarthritis, both the " primary chronic" and the "secondary chronic" cases, the clearly "infective" as well as cases called by some authors " metabolic arthritis" and "climacteric arthritis." I have done so because our present knowledge of the morbid anatomy, etiology, and pathogenesis of chronic polyarthritis does not permit of any natural classification either from the aetiological or from the pathological point of view. I feel that the different clinical groups can be better explained by individual constitutional factors and endocrine conditions. Osteoarthritis deformans, on the other hand, differs fairly clearly from rheumatoid arthritis, owing first to its monarticular or oligoarticular character, secondly, to its morbid changes with characteristic absence of primary inflammatory changes in the synovial membrane, and, third, to the absence of signs of generalized infection. Rheumatoid arthritis is a disease affecting the whole organism; osteoarthritis is a local condition of joints.
The rheumatoid arthritis group is thus made up of 180 cases with 458 treated joints. Of the latter approximately 60% have shown a " good" effect of the X-ray treatment, about 20% a " middling " effect and 20% have not been appreciably influenced. These figures do not in themselves tell us very much, especially as the group includes cases of such varying types and stages. Naturally the more acute cases, and the chronic cases with only synovitis and no destruction of cartilage, have given better results than the chronic cases with advanced destruction in the joints. In acute cases, particularly those with relatively high fever, well-marked periarticular swelling and erythema of the skin (of septic type), the effect of X-ray treatment, is often astonishingly good and rapid. It is the rapid effect here that is of particular value, as these cases are especially liable to develop ankylosis and destruction of cartilage if the inflammatory synovitis and periarthritis do not speedily subside. Considering however, the serious nature of the majority of cases of rheumatoid arthritis, it is justifiable to conclude from the figures mentioned that X-ray treatment has, on the whole, yielded satisfactory results.
In Table II I am unable to offer any explanation of this obvious difference in susceptibility exhibited by the different joints. One might suppose that the joints most strained in everyday life would show a worse result, and this may well apply to fingers, hands and knees which have reacted less well to the treatment, but it is then difficult to explain why the foot-joints show good results in my material as well as in that of
Renck.
If we turn to Table I , group I (2)-osteoarthritis-we find that the results here are worse than for the rheumatoid arthritis group. Osteoarthritis of the knee-joint includes not only traumatic osteoarthritis (including athletes) but also " primary" osteoarthritis of the aged (" erosion arthritis "), besides some cases of arthritis of the knee in women in the climacteric (generally also suffering from obesity), cases which might just as well have been labelled "climacteric arthritis."
This group comprises fifty-one cases with eighty-seven treated joints. In 40% of these the result was good, in 50% middling, and in 10% there was no effect. The result has been evident here not only by improvement or disappearance of the capsular thickening and exudate, but also in reduction of pains on movement. On the other hand the treatment has naturally had no effect upon destruction and deformity of joint cartilages. Not infrequentlv, however, the X-ray treatment seems to have an anwesthetizing effect upon the surfaces of the joint cartilages affected by the destructive processes themselves, causing movements in the joint to become less painful, even if no painful synovitis has been present that might have been influenced by the treatment As is, however, to be expected a priori, this effect on the painfulness of the cartilage itself on weight-bearing is neither very prominent nor of long standing. In full agreement with this we also find that the effect in "malum coxe senile " is not great. In these cases there is, of course, as a rule, a pure deformity and sometimes destruction of the cartilage, but generally no synovitis. That there is any improvement at all in some cases of malum coxee senile is probably due to the beneficial effect of X-rays upon the painful muscular contractures that often occur in these cases in the neighbourhood of the joint, owing to the hyperfunction of muscles resulting from the altered shape of the hip-joint. It is probably these muscular contractures that are favourably influenced by the X-ray treatment. Among the twenty-six cases of treated hip-joints none has shown any good effect from the treatment, about half have shown a middling result and the other half have shown no effect. Malum coxan senile shows the least favourable therapeutic results and this is scarcely surprising. I have referred a few cases of "spondylosis rhizomelica" to group I (3). This is a rare condition and the number of cases is small, but it is of so much clinical interest that I mention it separately. The etiology of the disease is obscure, but that it is to be sought in some infection seems beyond doubt. In favour of this is, among other factors, the constantly raised sedimentation rate and the slight leucocytosis often present. Diagnosis in advanced cases is easy, but in earlier cases it may easily be overlooked and not a few cases of" muscular rheumatism " in the upper part of the back are probably spondylosis rhizomelica. In protracted " muscular rheumatism " in the interscapular region and the neck one should make it a rule to determine the sedimentation rate. If this is raised there can be no question of an ordiniary myalgia, spondylosis rhizomelica being then more likely.
Treatment in this condition is rather futile, and the marked tendency to ankylosis is often impossible to overcome. The procedure I have adopted in recent years is to apply a leather corset; this has hastened the ankylosis, unavoidable in any case, in the middle and lower thoracic region, but has caused it to occur in a functionally relatively good position. In the cervical region, on the other hand, I have tried with every means at my disposal to maintain mobilitv. Here X-rays have been surprisingly useful. I have irradiated the whole cervical region, and have obtained a decided reduction of the pains, on rotation as well as on flexion. One has thereby been able to employ more active movement, and of five cases thus treated one patient was entirely relieved of symptoms in the neck, and the other four became much better. It is my decided opinion that in these cases X-rays afford a most valuable aid to an otherwise meagre therapy. I emphasize, however, that it is mainly the neck region that it is worth while to treat by X-rays. X-rays have proved to have one of their most useful fields in gonorrhceal arthritis.
I have treated fifteen such cases, with an aggregate of twenty-two joints. All were treated in a very early stage of the disease. The result has been brilliant, with 90% recoveries and 10% clearly improved. All were simultaneously treated by gonargin injections, but my earlier experience tells me that this alone yields neither so good nor so rapid an improvement. The effect of X-ray treatment has, as a rule, been astonishingly rapid, and how important this is for the "restitutio ad integrum " of the joint is known to everyone who has seen the rapid destruction and ankylosis which may develop. I do not hesitate to say that X-ray treatment is the treatment of choice in gonorrhceal arthritis, and it should be commenced immediately. High fever in gonorrhceal arthritis is no contra-indication, but the doses should be very small in acute cases.
X-rays are also of great use in certain forms of gouty arthritis. Most cases of acute gouty arthritis subside in a few days under medicinal treatment (colchicum and atophan, etc.) , and in these cases X-rays are unnecessary. But if an acute attack of gout persists for more than a fortnight, one ought to apply X-rays. I have treated ten protracted cases of gout with an aggregate of twenty-two joints; full freedom from symptoms was obtained in 60% and considerable improvement in the remaining 40%. Even in gouty arthritis it is of the greatest importance for the future functioning of the joint to cause the acute inflammatory changes to subside as rapidly as possible, and here X-rays are probably the best form of physical therapy.
Another group of diseases in which X-rays are of very great value is peritendinitis; this term was introduced by Einar Perman, a Swedish worker, and corresponds to what in the literature is called " bursitis calculosa" and allied conditions. Bursitis in the shoulder region has long been known as bursitis subdeltoidea and subacromialis. It has also long been known that these forms of bursitis can often be seen on the radiogram by the calcium shadow produced by the contents. Perman showed that frequently the inflammatory processes are not located in the burse but around the tendons and the tendinous attachments, and also that they do not always show calcium shadows. He therefore suggested the name " peritendinitis calcificans " or " non-calcificans." Carl Sandstrom, a Swedish radiologist, showed that analogous forms of peritendinitis might become localized in the trochanteric region and also close to tendinous attachments at other joints, e.g. the elbows. Sandstrom, as also earlier Renck, another Swedish radiologist, have shown that X-rays have a good effect on this peritendinitis, in acute as well as chronic cases.
I have treated 152 such cases of peritendinitis (in 122 patients) and can verify the favourable results claimed; 90% of the cases recovered, 8% improved, and in 2% only was no effect obtained. Of my cases about 120 have been localized to the shoulder region, fifteen to the trochanteric region and the remainder to other places, of which ten were round about the attachment of the Achilles tendon. I have also treated by X-rays a few cases of calcanean spur and a few cases of epicondylitis of the elbow-joint-the so-called "tennis elbow "-all with good results. These strange clinical conditions are exceedingly resistant to every form of treatment, including prolonged rest, and have even been treated surgically. It is therefore of the greatest value to have found a treatment which in most cases leads to the desired goal.
With regard to the aetiology of peritendinitis and bursitis, they are generally considered to arise from traumata-especially slight repeated traumata-or through over exertion. This is undoubtedly an important cause, particularly in such cases as have, from the outset, been running an insidious chronic course. Peritendinitis of the shoulder-joint and at the Achilles tendon, as also epicondylitis of the elbow and calcanean spurs, often seem to have arisen in this way. Peritendinitis may, however, set in acutely, particularly in the shoulder, so acutely that the patient can state the hour of occurrence. It is then associated with intense pain, swelling, and sometimes redness, in front of the shoulder-joint and often a raised temperature. These acute attacks of peritendinitis remind me of acute attacks of gout and I have seen them in patients who had, earlier, had typical attacks of gout. I have also met with acute attacks of peritendinitis, though not of so violent an onset, often multiple, in rheumatic fever. There has been no doubt about the diagnosis as in several cases acute endocarditis was present besides affections of the neuro-muscular tissue as revealed by the electro-cardiograph. In such definite cases of rheumatic fever I have several times observed on the radiogram inflammatory osseous foci under the Achilles tendon, on the anterior aspect of the calcaneus, in the greater tuberosity of the humerus, and so on. It is of interest that the virus of rheumatic fever may attack, besides the heart and joints, the tendinous attachments and peritendinitic tissues, also my last group is that of neuralgia and myalgia. If our knowledge of the oetiology of chronic arthritis is imperfect, it is still more so with regard to myalgia and neuralgia. In Scandinavia, especially in Denmark and Sweden, these questions have been actively discussed in recent years; one or two aspects of the aetiology and pathogenesis of myalgia and neuralgia have thus been clearly elucidated. Above all Lindstedt has clearly shown the great importance of idiosyncrasy in a patient in whom the pain assumes a neuralgic character. This "neuralgic tendency" may be constitutional, e.g. due to a congenital hypersensitive nervous system, or acquired, e.g., as a consequence of past infectious disease, general fatigue, psychic strain, emotions, etc.in brief, anything that augments the general sensitiveness of the nervous system.
It has further been shown by Hellweg, Lindstedt, and Kahlmeter, and others, in how very many, cases muscular over-exertion determines the localization of the neuralgia or myalgia. Muscular over-exertion may be occasioned by the nature of work, posture, static conditions, such as flatfoot, diseased conditions of joints and muscles (paresis), etc.
Many cases of myalgia and neuralgia, especially lumbago, myalgia of the shoulder, sciatica and brachial neuralgia, probably arise through local muscular over-exertion in persons with congenital or acquired neuralgic tendency. In the strict sense of the word they are not therefore " rheumatic." In some cases, however, myalgia and neuralgia have undoubtedly different causation. There seems no doubt that a local chill may cause myalgia as well as neuralgia, similarly that these latter conditions may arise in connection with infections, rheumatic or otherwise. I would not like to express any opinion as to whether in these latter cases true myositis or neuritis are present or whether the infection only serves as the exciting factor in producing the " neuralgic tendency." True inflammatory processes are probably rare in muscles and nerve trunks. Such processes are probably more often present in the meningeal coverings of the spinal roots, in the tissues within the intervertebral foramina and in the articulations of the aiticular processes of the vertebrae. I should believe, however, that this group of neuralgia, the "nevralgies radiculaires" of the French, is small. The effect of X-rays on neuralgia and myalgia is such that they should be used extensively; of brachial neuralgia I have treated, as is seen in the table, 54 cases, of which 80% recovered, 15% improved, and 5% only remained unchanged. In acute brachial neuralgia X-ray treatment, I believe, yields the best and most rapid results. The therapeutic effect is already apparent one week after the end of the treatment, and often one series of applications is sufficient. Roentgen treatment is therefore not only simple and speedy but also inexpensive. In chronic cases, especially those due to over-exertion, the effect is not so rapid, but if the patient can rest the arm at the same time, the effect is generally good.
In sciatica the results are not quite so good; of my 65 cases 60% recovered, 25% improved, and 15% were unaffected. My cases of sciatica include many severe ones for which every possible treatment had been tried in vain, and considering this, the results must be allowed to be good. The results were naturally better for patients who remained in bed during treatment than for those who were up and about, namely 70% and 40% recoveries respectively. In cases in which obvious adverse static conditions were present-e.g., flatfoot, arthritis of the knee, overweight, &c.-the results were worse than in other cases. On the other hand, when there had been earlier attacks of sciatica, the results were not worse than with first attacks. Nor, strangely enough, are the results much worse in long-standing cases than in those in which X-ray treatment had been begun earlier. It is true that among those who previous to treatment had had symptoms for more than six months, 20% only fully recovered; but among those who had had sciatica for three to six months, exactly the same number (73%) were restored as among those who had the trouble for less than three months. It is also surprising that the result has been as good in patients over 40 years of age as in younger ones.
A question that naturally arises is whether the effect of X-ray treatment in neuralgia is only temporary or whether the risk of recurrence is less than after other treatments. I can supply no answer substantiated by figures, but it seems to me likely that risk of recurrence bears a closer relation to the setiological factors, whether temporary or persistent, than to the kind of treatment. Even if, as is likely, X-ray treatment does not protect against recurrence more than other treatments do, it possesses the advantage of being easily carried out, causes little inconvenience, is quick, and often produces good results in cases that previously have been resistant.
If I can venture no opinion on the value of X-ray treatment in preventing recurrences of sciatica, I believe I can say that in some cases of lumbago it may have this value. I have not used X-rays for acute lumbago because that, as a rule, subsides after a short rest in bed and the application of heat. But I have used it in chronic lumbago, i.e., for patients who have been troubled almost continuously for years with pains in the sacral region, or by some weakness or feeling of " insecurity " in that region. I have further been using X-rays in cases of repeated attacks of acute lumbago which, although it subsides fairly quickly, repeatedly returns, in some instances many times a year. I have treated thirty-four such cases, of which there was freedom from symptoms for at least twelve months in 65% and improvement in 28%; in 7% only was the treatment without effect. 1 imagine that the extreme resistance of these types of lumbago is due to chronic irritation either in the lowermost attachments of the back muscles, or else to arthritic processes in the sacro-iliac joints or in the articulations of the lowermost articular processes. On account of their localization such changes would be difficult to get at by ordinary physical methods, while they should be readily accessible to treatment by X-rays.
As in all other treatment for neuralgia, it is difficult exactly to estimate the effect of X-rays. First one has almost exclusively to be content with data supplied by the patient himself; secondly, it is impossible to be certain about the part played by suggestion. One has to rely on personal impressions in such cases, built up on the experience of the effect of other therapeutic methods in similar cases. It is my decided opinion, however, that we have in X-ray therapy a valuable adjunct to the treatment of many forms of neuralgia, and a method that deserves to be muich more frequently used than it is at present.
In different forms of arthritis we can more easily observe and estimate the value of the treatment; for this malady X-ray treatment is a form of physical therapy which ranks with methods of older date. Like all forms of therapy, X-rays have definite indications and limitations, but if the indications are correctly interpreted and the treatment is expert, we possess in this treatment an efficacious weapon by which we can combat those severe forms of disease generally described as rheumatic.
